
Wildlife biologists and plant
scientists have long
recognized the value of

riparian vegetation for the diversity of
plant and animal life present in desert
oases of the Southwest. However, the
protection and proper management of
these highly prized resources has
become a primary mission for public
and private land managers only in the
last several decades. Multi-
disciplinary studies of riparian
ecosystems in the Southwest (such as
Prichard and others, 1998) have
shown that properly functioning
riparian zones can provide many
benefits to watersheds, including: 

• Reducing erosion of sediments and
improving water quality by
lessening the impact of flood events.

• Aiding in the development of
floodplains by filtering and 
capturing sediments. 

• Assisting the retention of
floodwaters, reducing maximum
flows and recharging shallow
alluvial aquifers.

• Resisting the cutting force of flowing
water by root masses of riparian
vegetation stabilizing stream banks.

• Providing rare and diverse terrestrial
and aquatic wildlife habitats that
result from the formation of
assorted channels and ponds. 

An array of natural and human-
generated processes can degrade the
proper functioning condition of
Southwest riparian areas. These
disturbances affect riparian systems
from the subalpine headwaters to the
forested floodplain riparian areas
("bosques") along rivers flowing
through desert regions.

A Range of Disturbances
At lower elevations, agricultural
irrigation and flood control have
imposed structures and water
management regimes that have disrupted
the natural regeneration of cottonwood
bosques. River flow management has
created man-made hydrographs and
prevented or limited natural flood events
that have altered sediment deposition
and hydrologic conditions required for
the regeneration and maintenance of
cottonwood bosques. Flood control
levees have constrained the extent of the
floodplain and restricted the natural
meanders of these river systems.
Riverbeds have been channelized to
reduce flooding and increase water
transport efficiency, in effect forming
man-made water conveyance systems.
Drainage of agricultural lands has altered
shallow alluvial aquifers that had
previously supported riparian-wetland
plant communities. 

The loss of natural regeneration of
cottonwoods and willows and the
increased salinity of floodplain soils
have aided the invasion of exotic woody
species including saltcedar and Russian
olive. The elimination of flooding which
severely reduces the decomposition of
woody debris, together with the fuel
loads produced by noxious woody
invaders, has created degraded riparian
areas very susceptible to catastrophic
wildfire.  

At higher elevations in forest
environments, catastrophic wildfires can
result in massive erosion and sediment
deposition in riparian areas, destroying
fish and wildlife habitat, recreational
facilities, and municipal water supplies.
Poor management of domestic and wild
herbivores can result in decimated

vegetation that perturbs proper function
of riparian systems. Watersheds suffering
from long-term overgrazing are more
susceptible to extreme flood events
resulting in accelerated rates of channel
lowering. Poorly designed and utilized
logging roads and skid trails as well as
inadequate buffer zones bordering
streams have contributed to the
degradation of montane riparian plant
communities. Roads and recreational
facilities in forested areas are typically
situated in canyon bottoms with the
resulting degradation of stream courses
and surrounding riparian areas. 

Restoring Compromised Riparian Zones
Some restoration approaches rely on
landscape-scale management.  For
instance, overgrazing by elk and cattle
can be addressed by fenced exclosures of
degraded riparian areas or by reducing
wild animal numbers through hunting
and predation, management of cattle
herd size, and timing of utilization. The
devastation of catastrophic wildfires can
be reduced by allowing natural or
prescribed burns to reduce fuel loads and
tree density, introducing fuel breaks, and
restoring heterogeneous plant
communities to forested landscapes. 

In natural stream systems, manipulating
channels to re-establish the appropriate
sinuosity, width/depth ratios, and
gradients have restored proper function
or counteracted processes degrading
riparian zones (Rosgen, 1996).
Bioengineering approaches have
restored critical areas experiencing
severe erosion, provided that these
methods have been applied in accord
with the hydrology and morphology of
the particular stream reach. Such
applications include brush matting or
brush mattresses, brush layering,

16 • March/April 2003 • Southwest Hydrology

David R. Dreesen, Ph.D.– USDA-NRCS New Mexico Plant Materials Center



fascines or wattles, and root wads (Bentrup
and Hoag, 1998).

Some natural regeneration of riparian areas is
conceptually feasible for human-altered river
systems. By storing snowmelt in reservoirs
during times of higher than normal
precipitation, such as El Niño periods, water
releases can be timed to simulate natural
spring floods for several successive years.
Assuming that invasive exotics have been
removed from the floodplain, the resulting
floodwaters should help to: 

1. Regenerate the dominant riparian trees if seed
sources are still present.

2. Decompose accumulated woody debris,
reducing fuel loads and aiding 
nutrient cycling.

3. Create new side channels and wetland
habitats as restricted by existing levees.

Such an approach requires storage of sufficient
water to simulate a natural spring flood
hydrograph as well as the ability to release water
at times most advantageous for riparian forest
regeneration, which may not coincide with the
needs of other users of river water. A successful
example of manipulated flooding has been
implemented at the Bosque del Apache National
Wildlife Refuge in the Middle Rio Grande
Valley. Old floodplain areas outside the
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What Is A Riparian System?

In common speech, riparian typically refers
to a vegetation zone adjacent to streams,
rivers, lakes or ponds. Often the term
riparian-wetland is used to describe these
zones because it supports a progression in
vegetation types from wetland plants  –
sedges, rushes and bulrushes – that occupy
saturated sediments, to riparian forests that
typically experience seasonal flooding but
inhabit relatively thick unsaturated alluvium
above the water table.

The attributes of a properly functioning
riparian system include:

• A floodplain that is inundated 
relatively frequently.

• A recovering riparian system that exhibits
a widening zone of riparian-wetland
vegetation.

• A channel system with sufficient
sinuosity, width/depth ratio, and gradient
to dissipate stream energy associated
with bankfull flows.

• Upland watershed condition sufficient to
prevent degradation of the riparian area.

• Floodplain and channel characteristics
capable of dissipating the energy of high
flow events.

• A channel system which does not exhibit
excessive erosion or deposition.

• Channel lowering that occurs at 
a natural rate.

• Lateral movement of the stream channel
is associated with natural sinuosity.

The characteristics of the vegetation in a
properly functioning riparian plant
community include:

• An age class distribution indicating the
recruitment of young individuals and the
maintenance of older individuals.

• A diverse species composition comprised
of robust and healthy individuals.

• Vegetation consistent with the existing
soil moisture and water table conditions.

• Species with root systems and vegetative
cover capable of protecting stream banks
from high flow events.

• Large woody debris produced that can
modify the hydrology of the channel 
and floodplain in certain types of 
riparian systems.

Channelized stream without riparian
vegetation. (Photo: Apache-Sitgreaves

National Forests)

Satellite image of The Colorado River Delta. (Photo:

NASA/GSFC/MITI/ERSDAC/JAROS, and U.S. / Japan ASTER Science Team.

Revegetated stream in Sonoran Desert.
(Photo: Apache-Sitgreaves National Forests)

Stream in Cochiti Pueblo, New Mexico,
revegetated with cottonwood poles. 

(Photo: David Dreesen)

See Riparian Restoration, page 27
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levees were cleared of saltcedar and designed
to impound water to create soil moisture
conditions similar to a natural flood event.
This approach successfully re-established
cottonwoods and willows on extensive
impounded areas (Taylor and 
McDaniel, 1998).

Other methods of reintroducing trees and
shrubs have proved successful on degraded
riparian areas that presently do not experience
flooding. Planting long-dormant stem cuttings,
known as poles,  from cottonwood, willow,
and other riparian species into augered holes
that extend to the water table has allowed the
re-establishment of riparian trees on hundreds
of acres in the Middle Rio Grande Valley
(Dreesen and others, 2002). Containerized
plants with very deep root systems have
helped establish additional species not suited
to pole planting in areas with a fairly shallow
water table. These methods are stopgap
because the plants will not regenerate unless
flooding is eventually reintroduced into the
riparian system. 

The conflicts between the extraordinary
natural resource value of riparian areas and
the limited surface water resources in the
Southwest will result in future struggles over
the allocation of water for the restoration of
disturbed riparian areas and for the
preservation of pristine riparian areas.
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Riparian Restoraton, continued from page 17

reservoir during the life of the dam may
be transported and deposited downstream,
creating rather unnatural conditions. Thus,
following dam removal, the dam-altered
system may not be immediately restored,
as it will need to adjust to this influx of
sediment, as well as to a return to natural
flows. The timing and nature of these
system responses will vary from river to
river and are not yet well-understood 
by scientists.

Opportunities to remove dams or to
change dam operations are limited, and
dam reoperations may not always provide
all of the missing processes. In cases
where only partial restoration of key
processes is possible, more active
restoration measures may be targeted to
mimic what is still missing. For example,
restoring naturally high magnitude floods
and the associated physical disturbance,
which is essential to the reproduction of
desirable, native pioneer trees and shrubs,
may not be possible. In these cases, active
measures can be used to mimic the
physical disturbance, such as bulldozing
existing, undesirable vegetation, and
following that activity with stream flows
that moisten the surface. In cases where
stream flows are too regulated to provide
the moistening function, controlled
irrigation may be necessary. Even when
several active restoration measures are
required, they are more likely to succeed
if they tend to mimic key functions of
natural processes.

Restoring natural flow regimes and fluvial
processes can have numerous benefits.
Restoration efforts that require many
active measures and much future
maintenance are generally less sustainable,
more expensive, and confined to relatively
small areas. In contrast, when natural
processes are restored, restoration projects
tend to be more sustainable, less
expensive, and more extensive. Although
in some cases, factors unrelated to a
river's hydrology or geomorphology may
be a central source of degradation, the
success of riparian restoration efforts will
be enhanced when the important roles of
natural processes are considered 
and incorporated.

Contact Shafroth at Pat_Shafroth@usgs.gov 
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Flooding, continued from page 21

To attain the long-term involvement of
community residents, small-scale
restoration efforts should benefit both the
environment and the people who live and
work nearby. As part of the Campo
Mosqueda effort, a picnic area was
established to provide tourists with a place
to visit and enjoy themselves. In addition,
the site’s aesthetic location and restoration
history will provide a worthwhile stopping
point for ecotourism groups that regularly
pass through the Delta on their way to
such coastal attractions as San Felipe and
El Gulfo. Downstream restoration efforts
will focus on improving fisheries 

habitat – an important consideration for
local fisherman.

The stronger the link between the
restoration efforts and the local
communities, the more successful the
project will be. With each small success
comes greater community interest and
involvement. And greater community
involvement ensures the Delta restoration
will benefit both the region’s ecosystems
and its people. Such a result would be the
highest conservation triumph.  

Contact Miriam Lara Flores at mjlara@lycos.com or
Mark Briggs at mkbriggs@msn.com

Small Scale Restoration, continued from page 25 


